1-1

1-2

3-1

3-2

3-3

3-4

3-5

4-1

5-1

5-2

A-1

A-2

A-3

EXHIBITS

RELATIONSHIP OF THE HUMAN HEALTH EVALUATION TO THE CERCLA PROCESS .. ..

WATER PATHW AY . o e e
SOIL PATHW AY ..
PERMEABILITY COEFFICIENTS FORINORGANICS . ... ... . i

RECOMMENDED DERMAL EXPOSURE VALUES FOR CENTRAL
TENDENCY AND RME RESIDENTIAL SCENARIOS - WATER CONTACT ...............

ACTIVITY SPECIFIC-SURFACE AREA WEIGHTED SOIL ADHERENCE
FACTORS o

RECOMMENDED DERMAL ABSORPTION FRACTION FROMSOIL . ....................
RECOMMENDED DERMAL EXPOSURE VALUES FOR CENTRAL

TENDENCY AND RME RESIDENTIAL AND INDUSTRIAL

SCENARIOS — SOIL CONTACT .. .. e e
SUMMARY OF GASTROINTESTINAL ABSORPTION EFFICIENCIES AND
RECOMMENDATIONS FOR ADJUSTMENT OF TOXICITY FACTORS FOR SPECIFIC
COMPOUNDS ..
SUMMARY OF DERMAL RISK ASSESSMENT PROCESS . ...... ... .. .. . .. .o .

SUMMARY OF UNCERTAINTIES ASSOCIATED WITH DERMAL
EXPOSURE ASSESSMENT . ... e e e

EFFECTIVE PREDICTIVE DOMAIN (EPD)
BOUNDARIES FOR K, ESTIMATION .. ... ... e

COMPOUNDS FROM APPENDIX B WITH PERMEABILITY COEFFICIENTS
OUTSIDE OF THE EFFECTIVE PREDICTION DOMAIN OF THE MODIFIED
POTTS AND GUY CORRELATION .. .. e e
EFFECTSOF MW ANDLOG K, ONB ... ...

FRACTION ABSORBED (FA) AS A FUNCTION OF SPECIFIC COMBINATIONS
OF BAND Tty « v eeve e et e e e e e e e e e e e e e

event

EFFECT OF STRATUM CORNEUM TURNOVER ON FRACTION
ABSORBED (WATER) ASAFUNCTIONOFB . ... ... .

APPARENT PERMEABILITY COEFFICIENTS OF INORGANICS ....... ... ... ... ...

STUDENTIZED RESIDUALS OF PREDICTED K, VALUES .......... .. .. . .. . .. ... ..

Page

viii



A-9

B-1

B-3

B-4

C-2

C-3

C-4

D-1

EVALUATION OF DERMAL/ORAL CONTRIBUTION FOR LIPOPHILIC COMPOUNDS ... .. A-25

DEFAULT VALUES FOR WATER CONTACT EXPOSURE PARAMETERS ................ A-31
FLYNN DATA SET . e e e e e B-2
PREDICTED K,FOR ORGANIC CONTAMINANTSIN WATER ........................... B-5

CALCULATION OF DERMAL ABSORBED DOSE FOR
ORGANIC CHEMICALS IN WATER .. ... e e B-11

CALCULATION OF DERMAL ABSORBED DOSE FOR

INORGANIC CHEMICALS IN WATER ... .. . e B-20
BODY PART-SPECIFIC SURFACE AREA CALCULATIONS ....... ... . .. . it C-2
ACTIVITY BODY PART-SPECIFIC SOIL ADHERENCE FACTORS .............. ... .. .... C-4

OVERALL BODY PART-SPECIFIC WEIGHTED SOIL ADHERENCE
FACTORS .. C-16

ESTIMATION OF SOIL ADHERENCE FACTOR AT MONO-LAYER FOR
SOIL CONSERVATION SERVICE (SCS) SOIL CLASSIFICATIONS ........ ... ... ... ..... C-18

SUMMARY OF DERMAL RISK ASSESSMENT PROCESS . ... ... ... . i .. D-1

X



ACKNOWLEDGMENTS

This guidance was developed by the Superfund Dermal Workgroup, which included regional and headquarters
staff in EPA’s Office of Superfund Remediation and Technology Innovation (OSRTI),' personnel in EPA’s Office
of Research and Development (ORD), and representatives from the Texas Natural Resource Conservation Commis[’
sion. Jim Konz, Elizabeth Lee Hofmann, Steve Ells, and David Bennett of OSRTI headquarters provided project
management and technical coordination of its development.

OSRTI would like to acknowledge the efforts of all the Superfund Dermal Workgroup members who supported
the development of the interim guidance by providing technical input regarding the content and scope of the
guidance:

Dave Crawford, OSWER/OSRTI

Michael Dellarco, ORD/NCEA

Kim Hoang, previously with ORD/NCEA, currently with Region 9
Elizabeth Lee Hofmann, OSWER/OAA

Mark Maddaloni, Region 2

John Schaum, ORD/NCEA

Dan Stralka, Region 9

Former members:

Ann-Marie Burke, previously with Region 1

Mark Johnson, previously with Region 5

Loren Lund/Steve Rembish, previously with the Texas Natural Resource Conservation Commission

OSRTI would also like to acknowledge the efforts of the peer review panel members who provided input on the
draft version of the document.

Annette Bunge, Colorado School of Mines

John Kissel, University of Washington

James McDougal, Geo-Centers, Inc. (AFRL/HEST)
Thomas McKone, University of California, Berkeley

Environmental Management Support, Inc., of Silver Spring, Maryland, under contract 68-W6-0046, and CDM
Federal Programs Corporation, under Contract Nos. 68-W9-0056 and 68-W5-0022, provided technical assistance to
EPA in the development of this guidance.

" In 2003, The EPA Office of Solid Waste and Emergency Response (OSWER) reorganized. Many of
the functions and responsibilities of the Office of Emergency and Remedial Response (OERR), including
coordinating the development of this guidance, were assigned to the Office of Superfund Remediation
and Technology Innovation (OSRTI).




PREFACE

This guidance is the fifth part (Part E) in the series Risk Assessment Guidance for Superfund: Volume I - Human
Health Evaluation Manual (RAGS/HHEM) (U.S. EPA, 1989). Part A of this guidance describes how to conduct a
site-specific baseline risk assessment. Part B provides guidance for calculating risk-based concentrations that may
be used, along with applicable or relevant and appropriate requirements (ARARs) and other information, to develop
preliminary remediation goals (PRGs) during project scoping. PRGs and final remediation levels can be used
throughout the analyses in Part C to assist in evaluating the human health risks of remedial alternatives. Part D
complements the guidance provided in Parts A, B and C and presents approaches to standardizing risk assessment
planning, reporting and review. Part E is intended to provide a consistent methodology for assessing the dermal
pathway for Superfund human health risk assessments. It incorporates and updates principles of the EPA interim
report, Dermal Exposure Assessment: Principles and Applications (U.S. EPA, 1992a).

Several appendices are included in this guidance to support the summary calculations presented in the main body
of the document (Appendix A), to provide physical constants for specific chemicals (Appendix B), and to provide
tables for screening chemicals for the pathway (Appendix C). Appendix D provides sample calculations.
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